June 15, 1964

Dr. R. B. laighton

Norman Bridge laboratery of Physics
Califorsia Imetitute of Technolegy
Pasadena, Californis

Deaxr Dr. leightom:

The Space Science Boavrd of the Natiocmal Acadeny of Scisnces, at the
vequest of the Natiocmal Aerossutics and Spase Aduinistration, has
undertaken to review the scientific aiuns and methedology of the

ssarch for extraterrvestrial life. Ia ovder to ecomonise on the

time of scientific specialists, we ave departing fyem the toe cus-
tomsry multiplicstion of large scale msotings and will rely to the
largest pessible extent om zomwunication by mail and en referemce

to the literature. A Working Group has accepted the buvrden of draft-
ing & swmmary report. e expect teo use comtributed meterial just as
received from or smsuded by the coatributers as supporting decusesuntstion.

Until recently, HASA's major efferts in exebiology were focussed en
wissions imvolving wehicles of the Atlas and similar types. Prospects
with these rockets are limited, at best, to the landing of a few pounds
of {astruments on Mars, with s ninisun of supporting pewer and telemstry.
However, the rapid pregress of the Saturn systems now mskes it posasible
to consider a totally different kimd of program, ia which payloads of

wp to 20 toms might be landed on Mars., The complexities of such missions
end tha iwmportance of early planaing are self-evideat, evem though 1969
or 1971 are ths earliest comnceivable dates on which these attempts

aight be made.

Agatust this backgrouad, we ask you specificelly to cemsider the
sssigmment described below.

As s basis for further seiemtific and engimesering study, we are

- attempting to enumerats the fumetions which should be embodied in
an amalytical system for dislegical study of Mars ~ that is, the
charaeteristics of an ensembic of seientific instruments to be
lended oa the planet. At the same time, we wish te asssure curselves
that we are giving sppropriate prierity to the imvesitgations to ba
undertaken snd to the varieus means of pursuing them. The selectiom
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of these is tentative and subject te much vevision, but & begiuming
is weeded.

The probless under cousideration ere:

1. The disguesis of the pressuce of life em Mars, wader
various assusptions of the extent of its evelution
and of its divergemse frem the terreatrial system.

2. If 1ife i3 present, the characterisation of its
conposition, metabolisn, evolegy, sad hietery.

3. The charactarisation of the Martian envivrommeut, par-
ticularly but net exclusively ia commsction with
evidence for existiang life and for ths possibility
of the colemization of Mars by terrestrial ovganisums.

Special anphasis has been placed omn the examisatien of soil for
unicrobial activity, sad facilities for scquiriag ssmples of it
have alreedy bawn comsidersd. 1If other kinds of saaples are
mm.ihtmtmmhwd‘t:hyumnd!u

analysis? ugsion ce : 5 , ds
W~ Retwrn of u-plu te the earih is
outside present comsiderstion.

Of 8 series of isstrumental spprosches, partly summarised om the
atteched list, we would especially ssk your detailed comment om:

IV Pictures

Priacipally wve would weant your bast juigement oun the relative
interest that this method should sttrset in denling with the basic
problems se stated abeve. BEsgineeriang details should be of niniwm
comcern to you, though say resarks yeu may have on the possibility
and directions of ministurising the {nstrusentstiem, if mecessary,
would be welcome. YMovre importast is your sssessment of the ways {a
vhich the instrument (or techmique) cam comtribute to solutiom of
these problems; the interpretshbility or ambiguity of fite imdications
and quantitative statements om preseat amd expected limits of sen~
sitivicy; constraiats on type and sise of samples, and vequiremeats
for sample preparation and treatment.

Experience has shown that some seemingly sbsurd ideas meed careful
cousidarstion, and precisely for this resson, seversl i{mstrumental
spproaches are listed although a superficial considerstion would
tend to exclude thean.

A prelininmary draft of a vote on "Sigas of Life™ is attached te
haly proveke the passionste respeonse to which we leek fexward. A
capsule summary of our curreat kaowldige of Mars, which is germsne
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to the topic, is aleo enclosed; a wmere detailed report on "The
Atmospheres of Mars snd Venus" will be forwvarded to you under
separate cover.

Br. Joba NeCarthy, of Stanferd University, bas agreed te receive
and prepare your comments for distribution te the Werkimg Group;
plesse semd them te: Spece Science Bosrd, Natiomal Academy of
Seisnces, 800 Welch Road - Seite 214, Pale Alte, Califernis,
telaphone: 324~0091. Additions]l iaformatiem relating te this
effort will be provided as may be necassary.

1 hope this letter will elicit your iaterest, and hopefully, some
praliminary comments before the preparatiom of the first draft
of the report om July 15.

VYery trvuly yours,

Joshua lederberg

n/3é
onclesures

ce: DBr. Joha MeCarthy
. D. G. Rea



